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the month before our press date in major journals most
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Structure 1999, Vol 7 No 7:R167–R171
n Mechanistic studies of the folding behaviour of human
lysozyme and the origin of amyloidogenic behaviour in
its disease-related variants. D Canet, M Sunde, AM Last,
A Miranker, A Spencer, CV Robinson and CM Dobson
(1999). Biochemistry 38, 6419-6427.
The unfolding and refolding properties of human lysozyme
and two amyloidogenic variants is studied. The rates of the
unfolding of Ile56Thr and Asp67His variants are some 30- and
160-fold greater, respectively, than wild type. The folding of
all three proteins proceeds through a persistent intermediate
state, as shown by the kinetics monitored by fluorescence, and
by quenched-flow hydrogen exchange. The refolding rate of
the Asp67His variant is similar to wild type, whilst the
Ile56Thr variant folds much slower. These studies suggest that
the amyloidogenic nature of the lysozyme variants arises from a
decrease in the stability of the native state relative to the
intermediate state. In one variant this results from a reduction
in the folding rate, whereas, for the other variant, this results
from an increase in the unfolding rate. In both cases this
results in a low population of soluble partially folded species
that can slowly aggregate to form fibrils.
18 May 1999 Biochemistry
n Atomic structure of scallop myosin subfragment S1
complexed with MgADP: a novel conformation of the
myosin head. Anne Houdusse, Vassilios N Kalabokis,
Daniel Himmel, Andrew G Szent-Györgyi and Carolyn
Cohen (1999). Cell 97, 459–470.
The crystal structure of a proteolytic subfragment from scallop
striated muscle myosin, complexed with MgADP, reveals an
unusual conformation of the myosin head. The converter and
the lever arm are in very different positions from those in either
the pre-power stroke or near-rigor state structures and the SH1
helix is seen to be unwound. This structure represents one of
the prehydrolysis (‘ATP’) states of the contractile cycle in
which the myosin heads stay detached from actin. 
14 May 1999, Cell
n Crystal structure of the tandem phosphatase domains
of RPTP LAR. Hyun-Joo Nam, Florence Poy, Neil X
Krueger, Haruo Saito and Christin A Frederick (1999). 
Cell 97, 449–457.
The authors have determined the crystal structure of the
tandem D1 and D2 domains of the human RPTP LAR. This is
the first example of the structure of both the catalytically active
(D1) as well as the inactive (D2) PTPase domain. The catalytic
sites of both domains are accessible, in contrast to the dimeric
blocked orientation model previously suggested. The domains
are very similar to each other, with the exception of two amino
acid positions in the D2 domain. Site-directed mutational
changes at these positions (Leu1644→Tyr and Glu1779→Asp)
conferred a robust PTPase activity to the D2 domain.
14 May 1999, Cell
n Structure of the enabled/VASP homology 1
domain–peptide complex: a key component in the
spatial control of actin assembly. Kenneth E Prehoda, 
Do J Lee and Wendell A Lim (1999). Cell 97, 471–480.
The Enabled/VASP homology 1 (EVH1) domain is an
interaction module found in several proteins implicated in
actin-based cell motility. EVH1 domains bind the consensus
proline-rich motif FPPPP and are required for targeting the
actin assembly machinery to sites of cytoskeletal remodeling.
The crystal structure of the mammalian Enabled (Mena)
EVH1 domain complexed with a peptide ligand reveals a
mechanism of recognition distinct from that used by other
proline-binding modules. The EVH1 domain fold is
unexpectedly similar to that of the pleckstrin homology
domain, a membrane localization module.
14 May 1999, Cell
n Phosphatidylinositol 3-phosphate-specific membrane-
targeting motif, the FYVE domain of Vps27p. Saurav
Misra and James H Hurley (1999). Cell 97, 657–666.
Phosphatidylinositol 3-phosphate regulates membrane
trafficking and signaling pathways by interacting with the FYVE
domains of target proteins. The structure of the Vps27p FYVE
domain reveals two antiparallel β sheets and an α helix
stabilized by two Zn2+-binding clusters. The core secondary
structures are similar to a rabphilin-3A Zn2+-binding domain and
to the C1 and LIM domains. Phosphatidylinositol 3-phosphate
binds to a pocket formed by the (R/K)(R/K)HHCR motif.
28 May 1999, Cell
n The amyloidogenecity of gelsolin is controlled by
proteolysis and pH. G Ratnaswamy, E Koepf, H Bekele, 
H Yin and JW Kelly (1999). Chem. Biol. 6, 293–304.
Normally, gelsolin functions in plasma as part of the actin-
scavenging system to assemble and disassemble actin
filaments. Two mutations, Asp→Asn187 and Asp→Tyr187,
facilitate two proteolytic cuts in the parent protein generating a
71-residue fragment that forms amyloid fibrils in humans,
putatively causing Finnish type familial amyloidosis (FAF).
This paper presents biophysical characterisation of wild-type
and Asp187→Asn domain 2 (173–243). Both fragments are
fully unfolded and there are no significant conformational
changes between pH 7 and pH 4. Both wild-type and mutant
form fibrils at low pH in a process that is sensitive to protein
concentration, temperature and salt concentration. The results
suggest domain 2 is stabilised by contacts with the rest of the
protein. Whereas the full-length wild-type protein is not
susceptible to proteolysis, the mutant is, and that affords the
71-residue amyloidogenic FAF-associated peptide.
May 1999, Chemistry & Biology
n Tachylectin-2: crystal structure of a specific
GlcNAc/GalNAc-binding lectin involved in the innate
immunity host defense of the Japanese horseshoe
crab Tachypleus tridentatus. Hans-Georg Beisel,
Shun-ichiro Kawabata, Sadaaki Iwanaga, Robert Huber 
and Wolfram Bode (1999). EMBO J. 18, 2313–2322.
Tachylectin-2, isolated from large granules of the hemocytes of
the Japanese horseshoe crab (Tachypleus tridentatus), is a
236 amino acid protein belonging to the lectins. Tachylectin-2
is the first protein displaying a five-bladed β-propeller
structure. Five four-stranded antiparallel β sheets of W-like
topology are arranged around a central water-filled tunnel, with
the water molecules arranged as a pentagonal dodecahedron.
Tachylectin-2 exhibits five virtually identical binding sites,
one in each β sheet. The high number of binding sites within
the single polypeptide chain strongly suggests the recognition
of carbohydrate surface structures of pathogens with a fairly
high ligand density. 
4 May 1999, The EMBO Journal
n Reinterpretation of GCN4-p1 folding kinetics: partial
helix formation precedes dimerisation in coiled-coil
folding. JK Myers and TG Oas (1999) J. Mol. Biol. 289,
205-209. 
The folding of coiled-coil peptides has traditionally been
interpreted in terms of native dimer and unfolded monomer.
Calculations using AGADIR and experimental studies of
fragments suggest the monomers of the coiled-coil peptide,
GCN4-p1, contain significant residual helical structure. A
simple model based on diffusion-collision theory predicts not
only the measured folding rate within an order of magnitude,
but also predicts remarkably well the effect of Ala→Gly
mutations. The authors suggest that intrinsic helix stability is a
major determinant of the folding of the GCN4 coiled coil.
4 June 1999, Journal of Molecular Biology
n Induction of β-sheet structure in amyloidogenic
peptides by neutralisation of aspartate: a model for
amyloid nucleation. J Orpiszewski and MD Benson
(1999) J. Mol. Biol. 289, 413–428. 
A model is proposed for the conversion of Alzheimers 
β-amyloid peptide (Ab) to β sheet upon aging-related
modifications of aspartyl residues to the form of succinimide or
isoaspartyl methyl ester. A hypothesis is proposed that
spontaneous cyclisation of aspartate residues in amyloidogenic
proteins can serve as a nucleation event in amyloidogenesis.
This hypothesis is tested with a series of small designed
peptides of the sequence VTVKVXAVKVTV, where X
represents aspartic acid or its derivatives. Neutralisation of this
aspartate residue through formation of a methyl ester or an
amide, or replacement of the aspartate with a glutamate, led to
an increase in the β-sheet structure at neutral or basic pH, as
measured by circular dichroism. This increase in β-sheet
content correlates with an increased tendency to form fibrils.
4 June 1999 Journal of Molecular Biology
n Crystal structure of chondroitin AC lyase, a
representative of a family of glycosaminoglycan
degrading enzymes. James Féthière, Bernhard Eggimann
and Miroslaw Cygler (1999). J. Mol. Biol. 288, 635–647.
Glycosaminoglycans (GAGs), are major components of the
extracellular matrix. Degradation of GAGs in mammalian
systems occurs by the action of GAG hydrolases. Its crystal
structure is composed of two domains. The N-terminal domain
of ~ 300 residues contains mostly α helices which form a
doubly-layered horseshoe (a subset of the (α/α)6 toroidal
topology). The ~370-residue long C-terminal domain is made
of β strands arranged in a four layered β-sheet sandwich, with
the first two sheets having nine strands each. This fold is novel
and has no counterpart in full among known structures.
14 May 1999, Journal of Molecular Biology
n Can anomalous signal of sulfur become a tool for
solving protein crystal structures? Zbigniew Dauter,
Miroslawa Dauter, Eric de La Fortelle, Gerard Bricogne 
and George M Sheldrick (1999). J. Mol. Biol. 289, 83–92.
A general method for solving the phase problem from native
crystals of macromolecules has long eluded structural biology.
Using solely a native crystal of tetragonal hen egg-white
lysozyme, a protein of 14 kDa molecular mass, it was possible
to detect the positions of the ten sulfur and seven chlorine
atoms from their anomalous signal, and proceed from there to
obtain an electron-density map of very high quality. In an
accompanying paper, Dauter and Dauter (J. Mol. Biol. 289,
93-101) show that the anomalous signal of Br, obtained
through substitution of the crystallization medium, could also
be used directly to obtain an interpretable map from a single
wavelength data set.
28 May 1999, Journal of Molecular Biology
R168 Structure 1999, Vol 7 No 7
n A molecular mechanism for the phosphorylation-
dependent regulation of heterotrimeric G proteins by
phosducin. Rachelle Gaudet, Justin R Savage, Joseph N
McLaughlin, Barry M Willardson and Paul B Sigler (1999).
Mol. Cell 3, 649–660.
A key component in dark/light adaptation is phosducin, a
phosphorylatable protein that modulates the amount of
transducin heterotrimer (Gtαβγ) available through
sequestration of the βγ subunits (Gtβγ). The structure of the
phosphophosducin–Gtβγ complex combined with mutational
and biophysical analysis provides a stereochemical
mechanism for the regulation of the phosducin–Gtβγ
interaction. Serine phosphorylation causes an order-to-
disorder transition of a 20-residue stretch, including the
phosphorylation site, by disrupting a helix-capping motif.
This transition disrupts phosducin’s interface with Gtβγ,
leading to the release of unencumbered Gtβγ, which
reassociates with the membrane and Gtα to form a signaling-
competent Gtαβγ heterotrimer. 
May 1999, Molecular Cell
n Tick histamine-binding proteins: isolation, cloning, and
three-dimensional structure. GC Paesen, PL Adams, K
Harlos, PA Nuttall and DI Stuart (1999). 
Mol. Cell 3, 661–671.
High-affinity histamine-binding proteins (HBPs) were
discovered in the saliva of Rhipicephalus appendiculatus ticks.
Their ability to outcompete histamine receptors indicates that
they suppress inflammation during blood feeding. The crystal
structure of a histamine-bound HBP reveals a lipocalin fold
novel in containing two binding sites for the same ligand. The
sites are orthogonally arranged and highly rigid and form an
internal surface of unusual polar character that complements
the physicochemical properties of histamine.
May 1999, Molecular Cell
n Structural basis for initiation of transcription from an
RNA polymerase–promoter complex. Graham MT
Cheetham, David Jeruzalmi and Thomas A Steitz (1999).
Nature 399, 80–83.
The crystal structure of T7 RNA polymerase complexed with a
17 base pair promoter shows that the four base pairs closest to
the catalytic active site have melted to form a transcription
bubble. The T7 promoter sequence is recognized by
interactions in the major groove between an antiparallel β loop
and bases. The N-terminal domain is involved in promoter
recognition and DNA melting.
6 May 1999, Nature
n Structure of importin-β bound to the IBB domain of
importin-α. Gino Cingolani, Carlo Petosa, Karsten Weis
and Christoph W Müller (1999). Nature 399, 221–229.
Cytosolic proteins bearing a classical nuclear localization signal
enter the nucleus bound to a heterodimer of importin-α and
importin-β (also called karyopherin-α and -β). In the crystal
structure of human importin-β bound to the importin-β
binding (IBB) domain of importin-α, importin-β consists of 19
tandemly repeated HEAT motifs and wraps intimately around
the IBB domain. The structure indicates that significant
conformational changes occur when importin-β binds or
releases the IBB domain and suggests how dissociation of the
importin-α/β heterodimer may be achieved upon nuclear
entry. In the same issue, Chook and Blobel (Nature 399,
230–237) describe the structure of inactivated importin-β
bound to the small G protein Ran. Similar results are also
reported by Vetter et al., in Cell 97, 635–646.
20 May 1999, Nature
n Structure of Cdc42 in complex with the GTPase-
binding domain of the ‘Wiskott–Aldrich syndrome’
protein. Norzehan Abdul-Manan, Behzad Aghazadeh,
Grace A Liu, Ananya Majumdar, Ouathek Ouerfelli,
Katherine A Siminovitch and Michael K Rosen (1999).
Nature 399, 379–383.
The Wiskott–Aldrich syndrome protein (WASP), is postulated
to link activation of Cdc42 directly to the rearrangement of
actin. In the solution structure of a complex between activated
Cdc42 and a minimal GTPase-binding domain (GBD) from
WASP, an extended N-terminal GBD peptide that includes
the CRIB motif contacts the switch I, β2 and α5 regions of
Cdc42. A C-terminal β hairpin and α helix pack against switch
II. Discrimination between the Rho-family members is likely
to be governed by GBD contacts to the switch I and α5 regions
of the GTPases. Similar results are reported on the complex
between Cdc42 and ACK in the same issue (Mott et al., 
Nature 399, 384–388).
27 May 1999, Nature
n Acceleration of the folding of acylphosphatase by
stabilization of local secondary structure. Fabrizio Chiti,
Niccolo Taddei, Paul Webster, Daizo Hamada, Tania
Fiaschi, Giampietro Ramponi and Christopher M Dobson
(1999). Nat. Struct. Biol. 6, 380–387.
The addition of trifluoroethanol or hexafluoroisopropanol
converts the apparent two-state folding of acylphosphatase, a
small α/β protein, into a multistate mechanism where secondary
structure accumulates significantly in the denatured state before
folding to the native state. This results in a marked acceleration
of folding as revealed by following the intrinsic fluorescence
and circular dichroism changes upon folding. The folding rate is
at a maximum when the secondary-structure content of the
denatured state corresponds to that of the native state, while
further stabilization of secondary structure decreases the folding
rate. These findings indicate that stabilization of intermediate
structure can either enhance or retard folding depending on its
nature and content of native-like interactions.
April 1999, Nature Structural Biology
n Folding under the influence. Roxana M Ionescu and C
Robert Matthews (1999). Nat. Struct. Biol. 6, 304–307.
Refolding experiments of acylphosphatase in the presence of
trifluoroethanol, a cosolvent known to increase the stability of
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α helices, suggest that productive folding depends on
optimizing the number of native-like interactions present in
the unfolded state. There is an excellent ‘News and views’
review of a paper in the same issue of the journal (see Chiti et
al.). It takes the presented results and places them in the
context of protein folding pathways. It should stimulate
further thought and experiment into the effect of co-solvents
on protein folding.
April 1999, Nature Structural Biology
n A folding transition and novel zinc finger accessory
domain in the transcription factor ADR1. Peter M
Bowers, Lawrence E Schaufler and Rachel E Klevit (1999).
Nat. Struct. Biol. 6, 478–485.
The region responsible for sequence-specific DNA binding by
the transcription factor ADR1 contains two Cys2–His2 zinc
fingers and an additional N-terminal proximal accessory region
(PAR). The N-terminal (non-finger) PAR is unstructured in
the absence of DNA and undergoes a folding transition on
binding the DNA transcription target site. The solution
structure of PAR reveals a compact domain consisting of three
antiparallel strands that contact A–T base pairs in the major
groove. The three-strand domain is a novel fold among all
known DNA-binding proteins. 
May 1999, Nature Structural Biology
n A new use for the ‘wing’ of the ‘winged’ helix-turn-helix
motif in the HSF–DNA cocrystal. Otis Littlefield and
Hillary CM Nelson (1999). Nat. Struct. Biol. 6, 464–470.
The crystal structure of the Kluyveromyces lactis heat shock
transcription factor (HSF) DNA-binding domain (DBD)
complexed with DNA reveals a protein–DNA interface with
few direct major groove contacts and a number of phosphate
backbone contacts that are primarily water-mediated
interactions. The DBD, a ‘winged’ helix-turn-helix protein,
displays a novel mode of binding in that the ‘wing’ does not
contact DNA like all others of that class. Instead, the
monomeric DBD, which crystallized as a symmetric dimer to a
pair of nGAAn inverted repeats, uses the wing to form part of
the protein–protein contacts. 
May 1999, Nature Structural Biology
n Structure of the arginine repressor from Bacillus
stearothermophilus. Jianping Ni, Vehary Sakanyan, Daniel
Charlier, Nicolas Glansdorff and Gregory D Van Duyne
(1999). Nat. Struct. Biol. 6, 427–432.
The arginine repressor (ArgR) is a hexameric DNA-binding
protein that plays a multifunctional role in the bacterial cell.
The authors present the structure of apo-ArgR from Bacillus
stearothermophilus and the structure of the hexameric ArgR
oligomerization domain with bound arginine. This first view of
intact ArgR reveals an approximately 32-symmetric hexamer of
identical subunits, with six DNA-binding domains surrounding
a central oligomeric core. 
May 1999, Nature Structural Biology
n DNA-binding mechanism of the monomeric orphan
nuclear receptor NGFI-B. Gretchen Meinke and Paul B
Sigler (1999). Nat. Struct. Biol. 6, 471–477.
The crystal structure of the DNA-binding domain (DBD) of
the orphan nuclear receptor, nerve growth factor-induced-B
(NGFI-B), complexed to its high-affinity DNA target,
represents the first structure analysis of a nuclear receptor
DBD bound as a monomer to DNA. The structure of the core
DBD and its interactions with the major groove of the DNA
are similar to previously crystallographically solved
DBD–DNA complexes in this superfamily; however, residues
C-terminal to this core form a separate and unique
substructure that interacts extensively and in a sequence-
specific way with the minor groove of its DNA target.
May 1999, Nature Structural Biology
n Evolution of a protein fold in vitro. Matthew HJ Cordes,
Nathan P Walsh, C James McKnight and Robert T Sauer
(1999). Science 284, 325–328.
A ‘switch’ mutant of the Arc repressor homodimer was
constructed by interchanging the sequence positions of a
hydrophobic core residue, Leu12, and an adjacent surface polar
residue, Asn11, in each strand of an intersubunit β sheet. The
mutant protein adopts a fold in which each β strand is replaced
by a right-handed helix and sidechains in this region undergo
significant repacking. The observed structural changes allow
the protein to maintain solvent exposure of polar sidechains
and optimal burial of hydrophobic sidechains. These results
suggest that new protein folds can evolve from existing folds
without drastic or large-scale mutagenesis.
9 April 1999, Science
n Chaperonin function: folding by forced unfolding. Mark
Shtilerman, George H Lorimer and S Walter Englander
(1999). Science 284, 822–825.
The ability of the GroEL chaperonin to unfold a protein
trapped in a misfolded condition was detected and studied by
hydrogen exchange. The GroEL-induced unfolding of its
substrate protein is only partial, requires the complete
chaperonin system, and is accomplished within the 13 seconds
required for a single system turnover. The binding of
nucleoside triphosphate provides the energy for a single
unfolding event; multiple turnovers require adenosine
triphosphate hydrolysis. The substrate protein is released on
each turnover even if it has not yet refolded to the native state.
These results suggest that GroEL helps partly folded but
blocked proteins to fold by causing them first to partially
unfold. The structure of GroEL seems well suited to generate
the nonspecific mechanical stretching force required for
forceful protein unfolding. 
30 April 1999, Science
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n Crystal structure of a conserved ribosomal
protein–RNA complex. Graeme L Conn, David E Draper,
Eaton E Lattman and Apostolos G Gittis (1999). Science
284, 1171–1174.
The structure of a highly conserved complex between a 58-
nucleotide domain of large subunit ribosomal RNA and the
RNA-binding domain of ribosomal protein L11 has been
solved at 2.8 Å resolution. It reveals a precisely folded RNA
structure that is stabilized by extensive tertiary contacts and
contains an unusually large core of stacked bases. A bulge loop
base from one hairpin of the RNA is intercalated into the
distorted major groove of another helix; the protein locks this
tertiary interaction into place by binding to the intercalated
base of the minor groove side. (Similar results are reported by
Wimberly et al. in Cell 97, 491–502.) 
14 May 1999, Science
n Chaperonin function: folding by forced unfolding.
M Shtilerman, George H Lorimer and S Walter Englander
(1999). Science 284, 822–825.
The ability of the GroEL chaperonin to unfold a protein
trapped in a misfolded condition was detected and studied by
hydrogen exchange. The GroEL-induced unfolding of its
substrate protein is only partial, requires the complete
chaperonin system, and is accomplished within the 13 seconds
required for a single system turnover. The binding of
nucleoside triphosphate provides the energy for a single
unfolding event; multiple turnovers require adenosine
triphosphate hydrolysis. The substrate protein is released on
each turnover even if it has not yet refolded to the native state.
These results suggest that GroEL helps partly folded but
blocked proteins to fold by causing them first to partially
unfold. The structure of GroEL seems well suited to generate
the nonspecific mechanical stretching force required for
forceful protein unfolding. 
30 April 1999, Science
n The allosteric transition of glucosamine-6-phosphate
deaminase: the structure of the T state at 2.3 Å
resolution. Eduardo Horjales, Myriam M Altamirano, 
Mario L Calcagno, Richard C Garratt and Glaucius Oliva
(1999). Structure 7, 527–537.
The allosteric hexameric enzyme glucosamine-6-phosphate
deaminase from Escherichia coli catalyses the regulatory step of
N-acetylglucosamine catabolism. The crystal structure in its
ligand-free T state is compared here with the R state,
previously determined. The active site, located in a deep cleft
between two rigid entities, presents a more open geometry in
the T conformer than in the R conformer. The triggers for both
the homotropic and heterotropic allosteric transitions are
discussed and particular residues assigned to these functions.
29 April 1999, Structure
n The crystal structure of human S-adenosylmethionine
decarboxylase at 2.25 Å resolution reveals a novel fold.
Jennifer L Ekstrom, Irimpan I Mathews, Bruce A Stanley,
Anthony E Pegg and Steven E Ealick (1999). Structure 7,
583–595.
S-Adenosylmethionine decarboxylase (AdoMetDC) is a
regulatory enzyme of the polyamine synthetic pathway. The
crystal structure of human AdoMetDC reveals an (αβ)2 dimer,
where α and β represent the products of the proenzyme self-
cleavage reaction. The architecture of each (αβ) monomer is a
novel four-layer α/β-sandwich fold, comprised of two
antiparallel eight-stranded β sheets flanked by several α and
310 helices. The positions of conserved, functionally important
residues suggest the location of the active site and a possible
binding site for the effector molecule putrescine.
3 May 1999, Structure
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